INTRODUCTION {#sec1-1}
============

Androgenetic alopecia is a common cause of hair loss. It is a heritable, androgen-dependent condition that occurs in a defined pattern. It is assumed that the genetically predisposed hair follicles are the target for androgen-stimulated hair follicle miniaturization, leading to gradual replacement of large, pigmented terminal haairs by barely visible and depigmented vellus hairs in affected areas.\[[@ref1]\] The result is a progressive decline in visible scalp hair density. While male androgenetic alopecia is characterized by its typical bitemporal recession of hair and balding vertex, female androgenetic alopecia (FAGA) is set apart by its more diffuse thinning of the crown area with an intact frontal hairline, usually beginning in women in their late 20s and affecting over 30% of women aged 70 years or more.\[[@ref2]\]

Standard methods used to diagnose hair disorders are clinical inspection, pattern of hair loss, pull test, trichogram, biopsy, chronology of preceding events, and screening blood tests.\[[@ref3]\] They vary in sensitivity, reproducibility, and invasiveness.

More recent studies have accumulated evidence that the use of dermoscopy of the hair and scalp (trichoscopy) in the clinical evaluation of hair disorders improves diagnostic capability beyond simple clinical inspection.\[[@ref4]--[@ref7]\] This method allows viewing of the hair and scalp at high magnifications. Since its introduction by A. Tosti for this purpose,\[[@ref8]\] trichoscopy has gained popularity among dermatologists and a scientific basis in the evaluation of hair loss, owing to the advantages of being a quick and non-invasive, semi-quantitative method.

Trichoscopic features of FAGA are diversity of hair shaft diameter,\[[@ref9]\] peripilar signs,\[[@ref10]\] and empty follicles\[[@ref11][@ref12]\] \[[Figure 1](#F1){ref-type="fig"}\], whereby it has been suggested that diversity of hair shaft diameter \>20% is diagnostic of FAGA.\[[@ref8][@ref13]\] In analogy to anisocytosis in hematology, the term anisotrichosis has recently been proposed to describe diversity of hair shaft diameter.\[[@ref14]\]

![Significant (\>20%) diversity of hair shaft diameter (anisotrichosis). Note also peripilar signs (perifollicular halos) and empty follicles](IJT-4-19-g001){#F1}

It is the objective of this study to evaluate the value of trichoscopy as compared to the trichogram for the diagnosis of hair loss in women.

PATIENTS AND METHODS {#sec1-2}
====================

Patients and diagnosis {#sec2-1}
----------------------

Between June 2008 and October 2009, women who presented in the Hair Consultation of one of the authors (RMT) at the Department of Dermatology, University Hospital of Zurich, for assessment of hair loss underwent clinical examination, trichograms, and trichoscopy. As a standard, FAGA was diagnosed either clinically (Ludwig patterns I through III with or without pathologic trichogram) or on the basis of a pathologic trichogram with a frontal telogen rate \>15% and a normal occipital telogen rate (\<15%), diffuse telogen effluvium (TE) was diagnosed when the occipital telogen rate was above 15%. In the case of clinical diagnosis of FAGA occiptal telogen rate \>15%, a diagnosis of FAGA in combination with TE was made.

Trichograms {#sec2-2}
-----------

For the trichogram, all patients had at least 50 hairs plucked from sampling sites on the frontal and occipital scalp, using a tightly closing epilation forceps. Uniformly, patients were instructed to leave the hair unwashed and untreated with any cosmetics for five days prior to the plucking of the hair for the trichogram. Immediately, after epilation the hair roots were embedded in Histokitt™ mounting medium which had previously been spread onto a glass slide for light microscopy. The hair roots were arranged neatly in a juxtaposition and covered with a coverslip. Quantification of the different hair roots on the basis of their morphological characteristics relating to the hair cycle was performed by the same investigator.

Trichoscopy {#sec2-3}
-----------

For trichoscopy, a simple dermatoscope (Heine Delta 20^®^ or DermoGenius^®^) was used, with alcohol as the interface solution (Kodan^®^ spray, Schulke and Mayr, Vienna, Austria), to assess the degree of anisotrichosis.

Evaluation of data {#sec2-4}
------------------

Clinical examination, trichogram, and trichoscopy data were collected from the patient records and reviewed.

RESULTS {#sec1-3}
=======

A total of 162 women aged between 13 and 83 years (mean: 44.0 years) were examined \[[Figure 2](#F2){ref-type="fig"}\]: Distribution of case counts by age).

![Distribution of case counts by age](IJT-4-19-g002){#F2}

The number of women with a diagnosis of FAGA was 89/162 (55%), TE 35/162 (22%), and a combination of FAGA and TE 36/162 (22%). In 2 (1%) women, there were no pathologic findings.

Depending on the diagnosis made on the basis of clinical inspection and the trichogramm, a distinction of five groups was made \[[Table 1](#T1){ref-type="table"}\]: Early FAGA, advanced FAGA, early and advanced FAGA in combination with TE, and TE. In each group, the percentage pathologic trichograms and trichoscopic findings were analyzed. With respect to the trichoscopic findings, three limits of anisotrichosis were defined: no anisotrichosis \[[Figure 3](#F3){ref-type="fig"}\], any degree of anisotrichosis, and anisotrichosis \>20% \[[Figure 1](#F1){ref-type="fig"}\].

###### 

Pathologic trichogram and trichoscopic findings in relation to diagnosis
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![No diversity of hair shaft diameter](IJT-4-19-g004){#F3}

In early female pattern hair loss, the trichogram was pathologic in 62%, while trichoscopy revealed anisotrichosis \>20% in 72%.

In advanced FPHL, the trichogram was pathologic in 84.2%, while trichoscopy revealed anisotrichosis \>20% in 100%.

In TE, by definition, occipital telogen rates are \>15%.

In early FPHL in combination with TE, trichoscopy revealed anisotrichosis \>20% in 67.1%, and in advanced FPHL in combination with TE in 100%.

Irrespective of the cut-off of \>20%, anisotrichosis was found in 100% of early and advanced FPHL and advanced FPHL in combination with TE, in 98.6% of early FPHL in combination with TE.

In TE, trichoscopy revealed anisotrichosis \>20% in 2.9%, any degree of anisotrichosis in 17.1%, and no anisotrichosis in 82.9%.

DISCUSSION {#sec1-4}
==========

FAGA is the result of a progressive shortening of the anagen phase of the hair growth cycle and miniaturization of the hair bulb, resulting in a telogen effluvium and terminal-to-vellus hair transformation in the affected scalp area.

Among the methods for diagnosis of FAGA, the trichogram reflects low-grade telogen effluvium of the affected frontal and centroparietal scalp, while the trichoscopic finding of anisotrichosis relates to the presence of hairs with different caliber as a consequence of progressive hair follicle miniaturization.

Originally it is has been suggested that diversity of hair shaft diameter \>20% is diagnostic of FAGA.\[[@ref8][@ref13]\] More recently, more sophisticated diagnostic criteria of FAGA have been proposed based on trichoscopic imaging. Major criteria were: (1) ratio of more than four empty follicles in four images (at 70-fold magnification) in the frontal area, (2) lower average thickness in the frontal area compared to the occiput and (3) more than 10% of thin hairs (\<0.03 mm in diameter) in the frontal area. Minor criteria were: (1) increased frontal to occipital ratio of single-hair pilosebaceous units, (2) vellus hairs, and (3) peripilar signs. Fulfillment of two major criteria or of one major and two minor criteria allow diagnosis FAGA with 98% specificity.\[[@ref15]\]

It was the objective of this study to evaluate the value of trichoscopy in comparison to the trichogram in the diagnosis of FAGA.

The study results confirm that trichoscopy represents a valuable tool for the diagnosis of FAGA. In addition, the data demonstrate superiority of trichoscopy as compared to the trichogram, especially when applied in early cases of FAGA and irrespective of the suggested cut-off of 20% anisotrichosis.

In early FAGA, the trichogram yielded a diagnostic accuracy of 62.0% and trichoscopy with a cut-off of \>20%, anisotrichosis 72%. Albeit statistically non-significant (*P*=0.205), this tendency to diagnostic superiority of trichoscopy over the trichogram is confirmed when anisotrichosis is considered diagnostic irrespective of the cut-off of 20%. In this case, anisotrichosis was found in 100% (*P*\>0.001).

The respective findings in early FAGA in combination with TE were practically identically with 67.1% and 98.6% anisotrichosis with a cut-off of \>20% and irrespective of the cut-off, respectively. An advantage of trichoscopy in the case of a combination of FAGA and CT is that a diagnosis of FAGA can be made, while the trichogram shows elevated telogen rates due to TE.

With advanced FAGA, alone or in combination with TE, anisotrichosis was found to be 100% with a cut-off of 20% or not, while the trichogram was diagnostic in 84.2% (*P*\<0.001).

Finally, anisotrichosis was found in TE (as diagnosed by the criteria above) in 2.9% with a cut-off \> 20% anisotrichosis and 17.1% irrespective of the cut-off of 20%. This may either reflect undiagnosed cases of FAGA, or lesser specificity of trichoscopy for the diagnosis of FAGA irrespective of the cut-off of 20% anisotrichosis.

CONCLUSIONS {#sec1-5}
===========

In conclusion, trichoscopy not only represents a valuable tool for the evaluation of hair loss in women, but seems to also be superior to the trichogram, particularly in early FAGA. Finally, we challenge the suggested cut-off of 20% anisotrichosis for the diagnosis of FAGA, since the presence of anisotrichosis irrespective of the cut-off of 20% shows a higher sensitivity (100%), though a somewhat lesser specificity cannot be excluded. It is conceivable that in these cases, specificity may be increased using the extended diagnostic criteria proposed by Rakowska *et al*.,\[[@ref15]\]

Ultimately, early recognition and treatment of FAGA is mandatory, since treatment is more effective at arresting progression of hair loss than stimulating regrowth of hair.\[[@ref16]\]
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